SsTypA1, a chloroplast-specific TypA/BipA-type GTPase from the halophytic plant Suaeda salsa, plays a role in oxidative stress tolerance.
Suaeda salsa is a leaf-succulent euhalophytic plant capable of surviving under seawater salinity. Here, we report the isolation and functional analysis of a novel Suaeda gene (designated as SsTypA1) encoding a member of the TypA/BipA GTPase gene family. The steady-state transcript level of SsTypA1 in S. salsa was up-regulated in response to various external stressors. Expression of SsTypA1 was restricted to the epidermal layers of the leaf and stem in S. salsa, and SsTypA1-green fluorescence protein (GFP) fusion proteins were targeted to the chloroplasts of tobacco leaves. Ectopic over-expression of SsTypA1 rendered the transgenic tobacco plants with significantly increased tolerance to oxidative stress, and this was accompanied by a reduction in H(2)O(2) content. Enzymatic and Western blot analyses revealed that the activity and amount of the thylakoid-bound NAD(P)H dehydrogenase (NDH) complex in the chloroplasts of leaf cells were enhanced. Additionally, an in vitro assay demonstrated that SsTypA1 bound to GTP and possessed GTPase activity that was stimulated by the presence of chloroplast 70S ribosomes. Together, these results suggest that SsTypA1 may play a critical role in the development of oxidative stress tolerance, perhaps as a translational regulator of the stress-responsive proteins involved in reactive oxygen species (ROS) suppression in chloroplast.